Endothelial progenitor cell differentiation and senescence in an angiotensin II-infusion rat model.
The ability of endothelial progenitor cells (EPCs) to participate in endothelial repair is impaired by angiotensin II (Ang II) and other atherogenic factors. Therefore, we investigated the effects of Ang II on the differentiation and senescence of EPCs derived from bone marrow (BM-EPCs) in an Ang II-infusion rat model. Wistar rats (n=40) were infused with Ang II or vehicle, either alone or in combination with an Ang II type 1 receptor (AT(1)R) blocker (valsartan). Bone marrow cells were obtained from the tibias and femurs. Rats of the Ang II treatment group had a significantly lower number of differentiated, adherent BM-EPCs than those of the non-treated control group. Addition of valsartan restored the level of attached, differentiated BM-EPCs to the level in the non-treated controls. The number of senescent BM-EPCs, as assessed by acidic beta-galactosidase staining, was significantly greater in the Ang II-alone group than the control group, and addition of valsartan dramatically delayed the senescence of BM-EPCs in the Ang II-alone group. A polymerase chain reaction (PCR)-ELISA-based assay revealed that telomerase activity was significantly lower in BM-EPCs from the Ang II-alone group than in those from the control group, and addition of valsartan significantly augmented this activity. An MTS assay revealed that Ang II treatment significantly decreased the functional activity in BM-EPCs, and this effect was significantly reversed by valsartan. In conclusion, Ang II decreased the differentiation and accelerated the senescence of BM-EPCs via AT(1)R.